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Experimental info

#® [ decaysto M and an inclusive jet X back-to-back

B

» endpoint region p3 ~ m,A

# for almost a decade only Br(B — 7' X) gagar 2004. CLEO 2003
Br(B — n'Xy)|p,,>20 Gev = (420 £ 94) - 107°

® summer 2006: BaBar first measurements of B — KX
(using fully recon. B) BaBar 2006

Br(BT/B® — K" X)| 5231 gev = (196137 30) . 107°
Br(B" /B — K°X)|p.>2.31 qev = (154755129y . 107F
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Outline

# decays not involving isosinglets
s factorization
» charming penguins

# decays involving n, n’
& comparison with experiment
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Motivation

Chay, Leibovich, Kim, JZ, 2006
M
| T=0—
B

# in the endpoint region factoriz. as in 2-body B decays

# these decays simpler than 2-body B decays
s Nno dependence on ¢,y at LO In 1/my,
» the same shape and jet functionasin B — X,
even this cancels in Agp
#® can be used as probes of
s factorization
s 1/my expansion
» nonpert. charming penguins
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No dependenceon (,(; at LOINn1/m,

IR

» topologies with spectator going in M are down 1/m;?
# LO contribution (in SCET, A = A/my)

: . T o (23)2 L 14
/dszOZ(a:l)Oj(a:g) )2 5 =
Oi,j N "
dx 2

® spectator interaction
1 1
5 ()\5/2)2 — )\4)\2

/dwiT(f)li(xl)[rsc(xB)OIj($2)£’SC(ZU4) ~ ()‘3\/X)2 (}\)2 ()\2) . ,

O1i,15 v g Lse
dry,2 drg 4
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Factorization for nonisosinglets

Chay, Leibovich, Kim, JZ, 2006
#® the weak operators have the form

O; = [¢ APLY:by] dwPrLray], ~ Jo X Ju
# no soft gluon exchanges at LO
(MX|O;|B) — (M| Jc|0)(X|Jg | M)
# the decay width from

S(Ext. o) oc T i d'z =P (BITI}(2)Tn(0)|B)

X / dly f(l)ImJp (mb —2F0 + 14 + ie)

® the same S(FE,, up) alsoin B — Xy
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The decay width

# normalizingto B — X

‘h(Q)‘ +2R€[Ccc>\(q)f pM (h(Q) _|_| cc)\(Q)‘ fMPé\g
By =E, AT (g + 1/2¢58) 2

dF(B — MX)
dF(B — Xs7v)/dE,

o hg\%) : the hard kernels convoluted with LCDA
Y = Faroar(u) © (NP TN, () + MO T, (u)

o pM PM- nonpert. charming penguin parameters
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Factor. for charming penguins

+ o work in the limit my, m, — oo,
up’ —ap’

; m./my fixed
w o 0 220 e charm quark pair annihilation:

Océnﬁ ™~ (gnfy’uTaCIﬁ) (E—UECYﬁ/YMTaYT;‘-CUEC)

#® weak operator

qucé ~ [(gﬁ)ﬁ”YVPL(YJbv)Oz} [(EUECY’I’;‘-)O/YVPL(Yﬁ_l-c_véc)ﬁ}
# using factorization of n and n degrees of freedom
<MX’TOcEnﬁqucE‘B> — <X‘ QCE‘B> X¢M(U)H(ua EM)‘

#® 0. nhonlocal oper. of ¢, and soft fields

ng

my E g
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Contribution to the decay width

# using optical theorem from
Im(B|TJ (2)Qee(0)|B) — Fee
# single charming penguin insert. at LO in 1/m, gives

dl'c¢(B — M X)

2m?
T X ozs(2mc)fM¢M(1 — ) X

my Ly
« Re [hﬁ*(mb)x@fc@(EM)}

# integrating out ¢,, = Jp, further factorization

chc_: X fc(‘;(l_|_) ®l+ Ime(l_|_ + ié)
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Charming penguin parameters

® atLOin 1/me, as(2m.)

2
Pee X Fee & M(l_EMmb)’ Pec o Fec { M<1_EMmb)r

parameters F,. and F.. are universal

dependence on M fixed through ¢,
Fe.c can carry strong phase

© o o o

nonperturb. charming penguins for all B — X M
described by 3 real parameters

s Inthe limit m, — oo
s F); dependence neglected (subleading effect)

# in principle can also treat p!, PM as free params.
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B — n' X, nX decays

® n— 1 mixing = FKS scheme

N =1qC08p —Nssing, 1 =mngsine + nscosp
with © = (39.3 + 1.0)°

» gluonic content of n()
s two new operators at LO s Oy, insertions

(@)
O19 = my [Gn Y, Yo #PL lB,,%Y,—IbU],

Oag = Mp[Gn FPLY, by |T[Ba " B |wie ) o,

0
L3k

s Oy, insertions = ¢y — <I>9

I
33/
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Oy, Insertion

# focusing only on this 7" product

Gee = <MX\Z'/d%T{OlgaE&)(x)}@

Off”% O*\ ® integrating out hard-collinear

| gluon = new jet function .J;
# ingeneral J; depends on v and £_ so

Gee = —g/duqubM(u)/ T ik 2 (L k) — (@ ko))
(X[[@n Y} Y (0) g Asys (24) PRY; bu (0)| B)
with g A = [Y1iDiv;)
o attree level Ji(u, k—) only function of k_ = integrations
over v and k_ factor
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Oy, Insertion 1

+00

#® working at tree level @
# a new shape function
/dl+e“+z—/2/dr_e”—a’+/2fg(l+>"“—) = . g
(BulbuYa (2 )Y, Yo (0) g Ak (w4) PRY b (0)] Bu) %

o fromitanewsS func. =

Sg(En,po) o< [diydr_Im[Jp(ly +mp — 2En + i€) fg (I, 7 )J1(r-)|tree]

# decay width at LO in ag(/Amy)
2
(52-) o &o(Bar, mo)2Re[(faronr ©ADTEE) (V1o L frrons @ (++ 1)
M7 9 u u

o similarly for two Oy, insertions
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Comparison with data

# at present not enough data to determine nonpert.
charming peng. parameters

#® comparing purely pert. predictions with experiment

(B*/B° - K*X) [ 1.13+£0304? Exp.

(B — Xs7) 0.17+0.09+0.06 Th,

I(BT/B° — K°X) [ 089404247 Exp.

I'(B — X¢7) 1020+ 0.11+0.06 Th.

# hint of nonpert. charm. peng. or large 1/m;?
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Comparison with data | |

# other way of presenting
s extract p&X with assumption [pX|? ~ PE

s this still depends on phase of pX
s vary this phase

M fepE | [22+411 P KtX
7,(5) 20+£15 : K'X.
K
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Phenomenology of — n' X,

® perturb. prediction without O;, much smaller than exp.
# two formal limits are instructive
» dominating charming penguins

Br(B~—nX.) _ 2 _
BB X)) = (tan gb) — 0.67

contrary to B — n{) K no large hierarchy in this limit
s Oy, contributions dominate then at LO in a,(/Amy)

Br(B~—nX5 ‘ Cosqbfnqunq—sm¢fns§bns)®(%"’%)‘2
Br (B —n' X ) ‘ coscbfanbnq—i-SiH(bfnsfbns)@(%"‘%)‘2
depending on LCDA this ~ 1074~ ~ 102

# important to have a measurement of B — nX, decays
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Conclusions

# LO analysis of all B — XM modes has been presented

# a disagreement between measured B — K X rates and
the LO perturbative predictions?
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